S
EVERAL methods have been proposed during the last several years to reduce losses in fattening lambs due to enterotoxemia. Christensen et al. (1947) and Deem et al. (1948) demonstrated that elemental sulfur added to a fattening ration for lambs reduced death losses from enterotoxemia. They also reported lowered feed consumption and lowered rate of gain which resulted in increased cost of gain. The increased cost of gain, however, was more than offset by reduced death losses so that the practice of adding one-third to onefourth ounce of sulfur per head per day to a fattening ration for lambs was advocated.
Vaccination of feeder lambs with Clostridium per]ringens bacterin to reduce death losses due to enterotoxemia (Whitlock and Fabricant, 1947 ) is now a common practice. Some feeders believe that such vaccination of feeder lambs reduces their subsequent gains. This belief has resulted in reduced use of vaccination in some lamb-feeding areas. Cox et al. (1948; 1949) reported varying results from the use of sodium bicarbonate to reduce digestive disturbances in lambs on a fattening ration.
Feeders generally use a concentrate:roughage ratio of approximately 1:1. It is a common practice of feeders to reduce the concentrate fed when difficulty is experienced with enterotoxemia; this in turn results in reduced rate of gain.
Two experiments with feeder Iambs were planned to study some of the effects of the various treatments suggested for control of enterotoxemia. Since numerous experiments by Colorado workers have shown that the addition of elemental sulfur to a lamb fattening ration results in lower death losses from enterotoxemia, lower feed consumption and lower rate of gain, these experiments were designed primarily 1 1his is the first paper in a series on sulfur in sheep nutritian. to test: (1) sulfur as a specific prophylactic agent for preventing death from enterotoxemia in the presence of conditions that might otherwise cause such a death; (2) the efficiency of feed utilization of lambs as judged by gain in weight when on equal intakes of feed supplemented with the preventives.
Experimental Procedure--First Experiment Three lots each of 45 black-faced, western feeder lambs were used in this experiment. All lambs were dipped in an arsenical dip and treated with phenothiazine prior to starting them on experiment. Individual lamb weights were taken at the beginning and at 28-day intervals during the experimental period of 84 days (Nov. 17 to Feb. 9).
Lot 1 and 2 lambs were hand-fed equal feed by lots twice daily. Lot 3 lambs were hand-fed relatively less roughage and more concentrate than the lambs in lots 1 and 2. All lambs were started on a daily feed of 4 pounds of corn silage and 0.25 pound of ground corn supplemented with 0.25 pound per head per day of a protein-calcium supplement. Corn for lots 1 and 2 was increased at the rate of 0.25 pound per head per day each week until the lambs in lots 1 and 2 were eating approximately 1.25 pounds of corn per day and 2.5 pounds of silage. At that time (sixth week) the lambs in lot 3 were receiving 1.6 pounds of corn and 2 pounds of silage.
The corn fed was ground so that elemental sulfur could be thoroughly mixed with that fed the lambs in lots 2 and 3. The sulfur was added at the rate of 2 percent by weight of the corn for the first 5 weeks of the trial. During the remaining 7 weeks of the trial, the level of sulfur was reduced to 1 percent in order to maintain reasonable feed consumption.
All lambs which died during the experiment were autopsied and the cause of death determined, where possible.
Results and Discussion of First Experiment
Differences between lots in average daily gains were not significant (table 1). The lambs in lot 2, receiving a supplement of sulfur, gained as well as similar lambs fed the same amounts of similar feeds without sulfur. Under these conditions sulfur did not appear to reduce the efficiency of feed utilization. There were no death losses in lot 2 (sulfur) while there were three in lot 1 (no sulfur). One lamb in lot 3 receiving the high concentrate-low roughage ration with a sulfur Prorated feed deducted on the basis of lamb-days for the lambs which died.
Experimental Procedure--Second Experiment
Four lots, each consisting of 50 black-faced, western feeder lambs, were used in a second experiment similar to the first experinaent. All
Iambs were dipped in an arsenical dip and treated with phenothiazine prior to starting them on feed. Individual lamb weights were taken at the beginning and at 28-day intervals during the experimental period of 84 days (Oct. 18 to Jan. 9). Half the lambs in each lot selected at random were vaccinated during the first week of the feeding period with 5 cc. of Clostridium pcrjHngcns Type I) bacterin.
All lots of lambs were hand-fed equal feed twice daily. The lambs were started on a feed of 4 pounds of corn silage and 0.25 pound of corn-and-cob meal supplemented with 0.25 pound of a mixture of a protein-calcium supplement. Corn-and-cob meal was increased each week at the rate of 0.25 pound per head per day until the lambs were eating about 1.5 pounds daily. The lambs were eating 1.6 l~mnds per head per day at the twelfth week. Lot 1 lambs served as controls. Lot 2 lambs received a supplement of approximately one-third ounce of powdered sulfur per lamb per day dusted over their feed. Lot 3 lambs received a supplement of approximately one-ninth ounce of bicarbonate of soda per lamb per day dusted over their feed. Lot 4 lambs received a supplement of corncobs equivalent to doubling the cob in corn-and-cob meal. This was done by adding 20 pounds of cob to each 80 pounds of corn-and-cob meal. Lot 4 lambs received this extra cob ill addition to feed equivalent to that fed lots 1, 2, and 3.
During the last 3 weeks of the experiment the corn silage for lot 4 was reduced half in order to force hi~.her consumption of corn-anddouble-cob meal.
Results and Discussion of Second Experiment
Lambs in lot 2 gained significantly more (P<0.05) than those in lot 1. Differences in gains in weight between all other lots were not significant.
The lambs vaccinated with 5 cc. of Clostridium per.fringens Type D bacterin gained 0.310 pound per head per day as compared with 0.308 pound per head per day for the lambs which were not vaccinated.
It is probable that faulty vaccination technique, rather than any difficulty from the bacterin itself, has lead to the belief that vaccination of lambs reduces their subsequent gains. Packers have reported that abscesses have been trimmed from numerous lamb carcasses, presumably from infections caused at time of vaccination. Such infections from faulty vaccinations could reduce gains.
Weight changes and feed consumption figures are given in table 2.
Summary and Conclusions
Two experiments were conducted using black-faced, western feeder lambs group fed common Corn Belt fattening rations varied by additions of elemental sulfur, bicarbonate of soda or extra corncobs, by increased concentrate:roughage ratio and by vaccination. The following conclusions are drawn:
1. Elemental sulfur added to a ration of corn silage, corn, soybean oil meal, and powdered limestone did not reduce efficiency of feed utilization as judged by gain in weight when equal feed was fed, and apparently did not completely eliminate losses from enterotoxemia.
2. Elemental sulfur added to a ration of corn silager corn-and-cob meal, soybean oil meal, and powdered limestone increased the efficiency of feed utilization as judged by gain in weight when equal feed was fed. 
